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ffi • Method and Device for Adjusting Reference Level) 

A method and a device for adjusting the 
reference level in a zero-crossing level tracking 
circuit. In the method, the respective counts of 
sampled points on a first and a second sides of a 
reference level are counted among the sampled 
points accummulated within a specified period of 
time prior to the current sampled point. The 



reference level is adjusted by moving forward the 
first side by a specific amount so as to obtain a 
first-stage reference level when the sampled 
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£2LM*S5# (^^Mli- : Method and Device for Adjusting Reference Level) 



points at the first side are more than the second 
side. Otherwise, the first-stage reference level 
is obtained by moving the reference level forward 
the second side. Afterwards, a second-stage 
reference level is obtained according to the 
shifts from the current sampled point and the 
preceeding sampled point to the first-stage 
reference level if the current and the preceeding 
sampled points are disposed at opposite sides of 
the first-stage reference level. By repetitvely 
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&X&Wffi%r (&*B3LJ&m : Method and Device for Adjusting Reference Level) 

executing the above two stages, the adjusted 
reference level grafually converges to the target 
zero-crossing level. 




* 5 I 



* W m # 

03 ^ * . ^ # it t $ *fc ^ #- *T * to tfl £ ^ * a it £ - 

* m t * 

* it 3£ £ *^^^4 > TM#Af f f4 * a A ft **> 

41 # # ft » ' ft#jfc^*e*j&*'iaA«»4L#iptK,ft • ^ 
jl n ii a * a jt 4* it » 

f _t ' -£ifc3fcft;#fc«l&j&6<j,!ftfl3 t ' it * #J £ ± 
^ *'J ffl it * H *t 3! (Pickup Head)t^t^^-felt 
(Laser D i ode ) # 4t t # it ' *t--t4tit£^£it^£jL 
J. £ ft(Fousing Point) • * ^ it ^ 4t ft * # & J$L * 
— 3l W ^f(Pit) M -f- ft(Land) » Sjfc*P<l^fc&'#'5.JttE7$'] 

* * it $1 t & & j& H(Photo sensor) ffij £P # * Ml * 

* - fl&jfc&AS ' i£ & * & & « s& 4i # 

*#ft*^4*^ji80is. £ # & n - m m m tt m m • 

it m # - m ( a ) ' * ft t m ffl ^ ^ a * ^ *t 

to m & 4 a & & 4i # 7F & h • m ^ & tt *t to # & 
H(ADC)10 * 4 m if a$ % &(Ret imi ng Sy stem) % frl 1 - % 
5L M ^ to ft $i % Sk(Zero-Crossing Level Track i ng ) 1 2 & 
«t $J 8 (Detect or) 13 #t 4* & 0 * fcb It to # ^ §3 ( ADC ) 1 0 ft. 
& «& # $1 & fct IK St it ft ^ - Jfr #. it 83 # 3fr 4i # t$ $ tb 




% 6 I 



i * #WtfcW (2) 

tflfti4*T^#. (Samples) • i£ fa ^ # it 1® #. ft ft : # 
£ - *'J fl§ $ *f ff $ .^(Retiming System) « 33-1 1 & *fc £ftj 
ft. ffl t* #. ft ft • JN- «i m tb tfL ft ^ 

# 4± Tfn & M- ° *»*Jfe*iti'JJiifc4L#4^ fl'J 4 #T 33 |£ l« # 
^ #L ft ' J^W£ ^ # |& 4^ #. ft • 

£ ' It & ^ & ^ ^ to # ^ € i& 1 2 & ?i it #1 3M£ ft ft 
t f jt^^tet ' « # & £ ik »J H 1 3 -ft & #j i$r its 

«L»^<t4L4fe^Jtt ° fit & ' *P T # t£ *t 4@ #- ft ft H 

tt*X**-ftftW4L* «■ M #> ' *. & £ m ft A * 4t m ft «, 
& ^ >fi m ft - 

n #- w $ - n ( b ) > & # # - t m m **> & * w ^ 

#^H(ADC)14 - *i Phase Locked Loop) « a&15 * 

^ & ^ <fc 4t *»l % S8-( Zero-Crossing Level Tracking)16 
A tk m g(Detector)17 ft tit * • A tb it -fit # #t II ( ADC ) 1 4 
\% # «fc t£ # m m tb m st > ife*L4jt4a^3sa^«a^l5m*^4L 
' ffl a ft ^ 4l M tb m ft it *t #. • it fa 
£ # & it m ^ #. ft - 

itb *h ' #. it #j # & f£ # H iS sUPhase Locked 

Loop ) $&15%$i*&$i & tb tfL ft ^ & #4 'ft * ^ A & # 

° S. K % £ M # to # #i € 
38- ( Zero-Cross i ng Level Track i ng) 1 6 A *fr >I'J H 
(Detector)17 ^ it # ^ & & % - ffl (a) ta isj . ® *b * £. itb 
a i| » 




* 7 I 



s. » ®wmw (3) 

1 *M ^ $ £ ^ ft t f f^l 2 1^ f $ £ ^ ^ tt f.f0 

4fcflltt>*##£<»*»T = & *t - * # * to iiC * *: & M 
ft ii ' i£ J. £ #■ -flu ft #. ft . f&'&*\^&uift%Ljfo & 

# *t t$ M ^rlf ^^tsc^^af ft » ) t ' it ft 
n % ft #. ft it a n #- 4- ^ to #7 m & a >j> ^ta $. % ^ ft it 

ill & 4l tf & ; #|#tt^T/^i|-t€l-^llf^## 
^ ft it : 

1 . M *» A > B ' H'J C = C + D 

2. U *» B> A ' fJC = C-D 

* t A= ^ #. ft is. A ^ #■ # ^ to A 4l #i #. » is it 

B= ft #. ft it 'J> ^ #- ^ ^ to ii ^ # ft im it 
c= #■ to 
D= # £ ii 

*P # A ^ i* #- # to it ^ ft # ft ^ is *t fcb * ^ tg #- # 

^ to it 4l ft #. ft is ^ & # £ ' 0p jft *t * 21 j» #- 4- ^ to ii # 

t£ # ^ ^ to ft #. ft is ^ fcb A ^ f£ #- # to it ft #. ft is 

$k $l tfj £ . # $t # 21 jw- # # to it & T tw 4£ - # ^ ' >£. 

ft # T - iS ft & ft ft & ' #jM£_ti£i#fct*t#^ - A 

^ f£ #- 4 if* ft ^ ^ ft ,f i@ ' |% * ^ i£ # # ij* ft it ^ ft 

#. ft i® a. in * & n » m«j m ^ »j * # ^ ^ ^ # # & to 
it ; 4 M ft # ft i® & *a fsj » ^ ^ if* ft ^ tst ^ % ^ 
iC. ^ ^ ft it • 




* 8 1 



s. » (4) 

* %Pa M $k m tb tfl t T ^ ^ ^ ^ #. J& Bfl *fe # # £. & -fit 
f = B 3 II ' f *° # 41 * £ ^ to # # & i§ #s 4b. ft , #f a 

& & «t & i£ * & m -est tf. ( *a $ - u ( c ) t # % ~ % 

X ^ tiL it) ° itb^h ' & 

to fc^&Jfcft. ' 0 ifcb * & ** * SI ^ 

n^^^^msfe^is^^^'j^^ifij^i^tfL - « ik it m m 

&*^**^#1t*^tH.ft££.>£$&«j3a,4i ' a& ft. >* & * £ 

^ & ft & & ft & & & ' ik m li 1 3 n iff ffi iB tfl. 

ft ^ to ^ itb -fit tfi ft & £. 4& to m ft ^ jl «s 44. • 

ffii ^ ?t 4 ± iil f ffl f ^ ^ ^ ^ - rfn ft £ ^ i£ <t & 

^j.^^-ai(c)^^-^^^^^.^^^ft . fa & & jk 



& - Si tb fltiie^t^fli > « # * # & T ?<J 




* 9 I 



i » fewtm (5) 

m : & % - m & & m m % t - -r & ft & § # * #. ft ^ # 







/9f % m #j 


*t 


#. ft t ' to 








^ to 


it 






- #J 




- m 


3L %L #. ft 


i® 


*t ' ii ^ t* 




- m 




^ # 


ft 


it 


i® 








#j i® it 




. jf* |g £ ^ 




to m 






- — 


#1 






m % 




£ 51 & ffo 




- * - P£ 




$- % 




to it 


> 


& 




M'J Pi 






3r iij it ft 


m 


at * & ± * 


— 


fk & 




# * 


to 


it 


0 


# T 


* #j 




m ®l % 


m 


# t ' # * 








ft 1% 




. — 


iH 


*. # 


ft #> 


ft #j 


to ^ ^ - 


m 











#J # 


% 




ft) 


'ft 


fl> T 


- Ft 


& *fc *J 9 




#. ft it A 




- m 




# ft 


it 


J. 


i* 




» «. 




-fit it 


to 


& > & % #J 






— 




* 


ft 


it 








it s. m % 


— 


Pi 1 #. #- 4- * 


to 




to 










* - 


pt 




^ tefe ' 




3? ~ p& -a 




to 






* 


T 


- — 


ii $i 


# ft 




4 * to it 


o 


AS. * _L it *a. 
















- m 


«. * 






i£ 


ft i£ * £ « 




to A 


o 
















_L it $ & 


> 


$ #■ # $ 


to 






& t 






tb 






- it 


M -If ffe(RF 


S i gna 1 ) ° 




















%L tit 


-L i£ ft & 




4s. # #• # * 


to 






^ t 




if 


St 




3*" & T i& 


ffl ^ - & 




& « 


* 






t « 




* 






J*,CD 


-ROM 


^ a(dr i 


ve) > CD-RW m 




» DVD- 


ROM ^ « 




DVD + R 




* DVD + RW a 




^.dvd-rajM ^ % 


\ ° 
















* tit 


_L i£ ft & 


> 


4s. £ £ 4 $ to 


m he 


* & t 








* to 



it- s r^itffl^^ife ( ^^.^-^'-^3c.^^toit • 
to ^ ^ * - * # # ifc «. it ii * ft it ffl 




* 10 i 



js. - (6) 



44 4i 






t It 


s 








HL 






— 










«■ 


— 






it 


it 






m 


J. £ 




it 


■n 




ih 


& 




T 








• 


















ft 


* - 




a. 


u 










• 




























^ - 


a 








ft 








— 








Pal 












# .1 1 


t 


> 


ft * 


4ft 












44 








— 




&. 






4fJ 




?t # 


% A 4® 




? 


















































— 










ft 


4® 


it 








% 




4^'J 






# ft 


4® it 


B* 


5 


» m 


* 


* 




44 






it 




— 


4S-J 






ft 






— 










& 


% - 




— 




IS: 


* 






44 


48. 


> 


a 






















t « 




— 












4© 


it 








% 




m 




*■ 


# ft 








iff It 








44 


4iL 




it 


« 




4S'J 






ft 






It 








ft 




£ It 




— 




■ft 


#■ 






44 




> 
























« - 


Pa b 


4k 




# 


> 






• 




























it a 






# 


ft. 






it 


a 




*■ 




ft 






— 


4® 




# ft 




* 




-fit # 




m 


4ft 


**- 


it 


* 


— 












44 


4fc 




# 


— 








B* 




m 






ft 


a 






* 


ft 


4i 




It 




— 


m 


4k 






44 4i 




# 




ft 


> 






it 




— 


4® 




* 


ft 


4t 




It 




— 


Ps b 


& #- 












4ft 








































& 


% 


— 


4ft 


ft 






HE 






44 


ft 


B^ 




4^ 




It 




- 44 




It 




— 44 


ft 






It 


* 


— 




■St 


#■ 




* 


44 


4t 




ft 


It 


a 




$. ft 








it 


4t 


m 


* 


> 




£ 




- — 






m 




* 


* 


* 


44 


4i ; 




















































# it 






44 


ft 




ft- 


It 


% 




44 




B^ 


> 


4fc 




It 


% 


- 44 


ft & 


It 


* 


4ft 








It 


% 






4k 








44 


4t to ft 


It 


n 


- 4® 




% il I 



i • Q-VWLVl (7) 

# ft ft 4^ 3r ft it # t$ ^ - « 1 i | - p| & # 4- iM£ 
ft 0 

#. $ Jl it $ & . *$/*fit4L#.:*!£totflg;$- & ' * t 

m % — to # la ^ « 1 i - to # #n ; ft t # f d $ « - $ - 
«lt4«ii<t#t ; « 1 # til - Plli # # & t ^ f* 
to # t io . ffi a £ 4. « * - PS «. # 4 * to ft « 

« & -L it 4& * • **/tfi£4L#-:*i£<tetH£#&. • * t 
tt * it # * # $ - *t # # *(RF Signal) • 

JR. $ _fc- it ^ ft ' **/*rifc4L#.4r*4fctW£3r & ' * t 
tt -ft * 4 3S & #, i§ ft ^ - jt % % & t 0 

* tit -L it # ft ' £ m it 4 * to f$ ^ 3r & ' * t 

« % — «. £ # to 4 #> * ft ffl ^ & € ft - * & M 

$ to ft • 

tit -fc. it & ft '*£mit*-^#^tot8£2f& • & + 

i* it f % .^CD-ROM m ^(drive) * CD-RW & » DVD-ROM 
m ^DVD + R^a -DVD + RW^^ > ^DVD-RAM m ¥k 0 

to «i & «. i - * 4& # it « #. jb ft ffl w m g - # 4 * 
toft ' * + «f*tii»ft w-^tina*i«- - # tb « st it 

fr«^rii > -t* «! £ 4t £ & * : 

^ - g ^^^ft^^r^-^^B^Bgrt/^^ifi^^. 

m ft t • *t % to ^ « #- 4 to ft ^ $ - m a % — m m 




* 12 1 



i « &PiVLW (8) 



ft m 


it 




4r 




% 


— 


-flU 41 


m. m ft ii it 






- 






*. 


m ft 


m it 










$■ 




^ to 


ft ft t* $ - 




^ ^ (ij' 






— 


% 


- # 


5t ft 






% 


— 


% 


— 




#- 4 * to ft 


» 




— 






*. 


# ft 


m it 








% 








& * it 




m n #■ 






to 


ft 


ft « 


% - 




41 




ft 








- # £ ft fl& 




^ t& $ 


— 






#- 




fa ft 






& 
































. ® 




a 






ft a &. m § 




#. ft 






— 












ft 


ft 


-» 




#J to 


^ g - 




#• * * 


to 


ft 


4i 




- m 


& % 




to] 














ft 


ft j. « 




— 


p^ b 






i£ to 


ft 


41 




— 


to 




- a 






* ft ft 






* 


— 








-fit 




41 




— 


to ^ 


' jfc J. * « 




- to # 


A 




ft 




— to 




> 




# 






— 


to # 


& n % — to 




a # 


# 


— 








to 


it 


Hi 




« 


g 




^ #. 


S i ft itj 


it 


ft m & 












* - 






* 






to 


ft • 


# « $ - to 




'!> ^ t£ 


% 




to 










% 


— 


to 






i* % 


^ to # ^ 




« - » 


& 








to ft 


ft ft 


« 




— 


to 




* 


ft ft 


^ ft it # 






a 










Pa b & 








fa 


ft 
























— 


fa 


m 




4 






^ - Pt IS. #- 




to ft 








ft 








— 




Al 


tfl 






^ to ° 
























it 




ft 


- * 


* it 41 IP! 




It X ' 




t 


** 


m 


fcb ^ 






— 




« 


-ft 


!&(RF 


Signal) • 
























i£ 




ft 




$t ft i& 




* S ' 












bb 


fa 


# 


** 


H 






« %t&m m m m 


bb 


m st jt 










m it 




* 




41 






& tb m 


St it # * a(Samples) - 


a & # m 




» 13 I 



i > fctyftW (9) 

ft ft : « A - * *f tf a£ At (Ret iming System) € s& • 
ffl « *fe *J « #i ft ft 4i ft ft 0l ' a x£ m %Z & ft jft >flL £ i$ 
9 >f. * t£ JH #S *Ji bt tfl ft # -1± *h * & X ° 

«. # Ji 5i£. 4ft M ' ^t^il^^ffi ' £ & ^ : - 4| 
}a 3g sMPhase Locked Loop) € & » ffl « 1 i |i ft i| 

$ ' * t « ft it & #. « <t #1 & tb m % 4l ft & ft m $ ; 
a jsl - ii tb it fa # ^ n ' m a & I&. ts m m m tb m * » j. «l 
i|ttt«^a3@*8-€^m*«4L«^t«iit^ • w f ^ a ^ it f 

A tb ffl ft it # ft • it rffj & # « ft ft • 

«. £ _L ife 4ft & ' * # m i& 41 m & f. jfc . * t « it ft 4 
a # # it ffl ^ - & % % ft f • 

a £ _t it # & ' n m it 4i «q £ % sl ' *t«*t ^ 

ftCD-ROM m a(drive) >CD-RW*§^ ^ DVD-ROM ^ > DVD+R 
a * DVD + RW 3& & - DVD-R AM - 

ffi * BB ^, «. a/i 

* n # # * t n m a a n ** ft w > # # - £ >% ^ ^ i 

m • 

% - m ( a ) : & # f *o m m & m %k « «p 4i it # m ft 4 

ji $ ft 4i & i^il • 

% - n c b ) : % % % - % * m m ^ it m m n ^ ^ *t <a m 
ft 4 a $ ft 4i i# t i 

* - H ( c ) : £#$-ffl(a)&$-ffl(b)4i^&^2M£ 




K 14 I 



i ' %mim do) 
# # as. jg. s) • 

% ^ m : & fa $l m & n $- % ^ fa m & ^ & m & z~ $- 

I ra I : ^ f« fe f t I = I ^ ^ ^ 1 A ^ t- 1 • 



10 
12 
14 
16 



« fcb It to # H 1 1 : 4 #r ff b# & & 

l^^lttlltf 1 3 : *fr *] 31 

IS tb It fa # & H 1 5 : m fa 5S t 



«t * 3& #J fit sfl 

«fc frj 4L # JG* flit a H ' &&WZ-$-Jt^faMg:# it % M n 1ft 

' i # # a - & 58. A 3H- - 4t M Hi tb 4f fife ( RF 
S i gna 1 ) it ft #. #r J. £ #1 *t « #. A 0L * it ft 4 3 s - 
fa #j m & > tlS^^^r&iT^If il: 
# # ( A ) : & £- ltt#.*.i|&IHi&/ft . -T & tt #■ & * B ift 

& » £ * ttAi#^)t^ w m » + ' faift - $- 

4r ^ & 0l ^ # - #j a $ ~ #j & # » 4t & • & * $ *» t 

#f i£ ^ if £ ^ g tg #- % %l iSL & : 
1 . U-kp E > F , ft'J G = G + H 




* 15 I 





#aflM (11) 
2 . 


F>E, Hi] G = G - H 










* tE = 


A ^ # to 




& ft -f® it 






F = 


>h Ifr % *^ fa 




#. ft im & 






G = 


$- % m fa fa 










H = 


& ^ ^ 










£p # A 


^ f$ 4- ifL ^4 




^ # .1 £ ^ 48 it 


tb * ft #- # 


ijt 


fa fa %l 


#. ft iti^ 




> 3p A set * ^ * 


% ^ fa fa & 


JL 


«! £ - # 


£ ^ & — 




- I% b 4k $~ 4 ^ fa 


fa • ISJ Jl ' j& 


J 


^ f£ ^ 


il ft ^_ & M ^ 


IE) 


H_i A. 'A 


i& >ffr ^ ^ ftt ift 

-p IJi. La. J+v >j>jc 


.14 


4@ it #j 


# - SPA M. «i& 




ft £ ^ ^ <t fa 






% - m 4k 


$- % fa fa • 




>i * fid A. ' Ji it 





to fa ( # ?p G ) & ^ - -f® #. ft ft ± ° 

# « ( B ) : ' £ ~ P£ 15. fit m ^^^t'#^S^T^.#. ft & 

# - «. ft 4* ^ #J to ^ % - m 4k #- 4" * 4fc -fit ^ ffj « ' 
'4l *k «j #-'(BJfc&ft0L.I.##- » 4k$^Jt^fafa3Lfa& 

A 1 » a A i # * #. ft It 5. t£ $ - «p «. ^ ^ to fa to # 
A2 > # * #■] ffl to #A1 HA2 - iM&^^T#T&^it#;£*t!3 
£ 3P - P£ 4k #■ 4 * to : 

I = I + (A1+A2)*J( ^ ^1 ) 

^-tAi=^r-^^#ft>(t5.^#4-^to#^to^ 
A2 = a n^^i&fa^i&$~*s^fafaz-fa® 

j = # to m & a # a ^ 

I = H - » «. # # ^ to ft 
^ i* - ^® ^ # ft A J. m # * to fa ^ to # A 1 a ^ 




£ 16 1 



i » ifWULW (12) 

f £ S ^ #. ,1 fe ft 5. t£ #- # -fit ft ^ to # A 2 h^f- ' #c _L i£ 
( sU ) 4L *S 7F ' I* ~ Ft & ^ ^ ^ to ft 4# IB ^ )fr - 411 ipi # 
* ft ft & 4L 3" ft "W £ ' it ffn J. 4 # — fg> .gfc #- # fa ft • #r 
IW ^ to # J» ^(A1+A2)*J • l§] 2 > ^A2 A ^Al • B'j % - 
Ft l& # # to ft Jlf |fl ft f£ 1 f H t ?i f ^ ^ ^ ^ ^) ^ ^ 
( A 1 4-A2 ) * J ft to # - *. JL ± « - ffi? «. # # * to it • A >i ft 

'J" J ' % rs r%Litm&]Mft&m&Mi9L%. • & s ^ # ^ a # 
* * *r <if # s * # w & ft t fa m it ^ft ft n - & m * * j& 
& ^ # & & ^ ^ & # j% $ & & & » m a ^ ^ * 

* -H- n & it * # m % % $~ % ijt to #9 g ^ & ft M. ± 
^ $• 4 fa ^ ^ ^ % n ° *n m # » t * it i i tt 1 1 ± 

^r^^mifeM^^a^S.^^'fitflLBf ' # ¥ # **. I * ft 

ft ft 3c ^ ^ to it. ( > n - ( c ) m % ~ * 3. m fa ft ) 
& ; to #. it . t & m m ittttT^^n # jft M *# # a 

^ it ^ ^ <fic ft ' *4 # *jl I I 18 ft ft ft ^ SL & ^ -fit ft • 

£ * I* 1f Ji ' 1 1 is ^ t f t t ^ H(A) ^ ^ t 

( b ) 4l it ^ -n a ' «ft.^^-^>fitft#«>ifc«ts.*»^=.Hm 

^ 4L # ^ tt: ft : & &kM%L%Ll&%L4f$-&U) ' ^ ^'J #L 

ft & m ( A ) W M & # ii - # ft . # t ^ ^ t li f 

«. # J» ( A ) & # JW ( B ) ' aft#.#toi£ft4fjai£-#i& 

ft • ft & ' *p iff ^ ^ ^ to tst ^ % - ^ ^. ^ to ft • ffl *. 
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i » #«¥mw (13) 

^ to a w 4l 4§ ft M ' 4 A ^ to m ?#u # * ^ 

to m fit « 

W m t ' * K 48* = fflA-A' £ M W A A * t 
ffl - ffij £A-A' pjj ft i #si ~S20 # ^20 Jfr #. ft • #■ i® & 
#. ft *'J ffi ^ $*(A) > (B) *. tf £ #- % to fi • a %L$k ftS6 
& #i ' #*^S6i|t^4^ ' ML *P # J»(A) tf ^S6( ^) 
^a-T-^^B* ft ( & ^S5 > S4 > S3 - S2 — ••) t ' 

to ^ ^ 4 to ^ 13lR2( & ^ ffl ^ ' R2 #, &S3 m J. ±) ^ #1 

# it ± - jtb ' IS j| S 5 ^S 6 4& #J to #- i£ to -fife i$ M 4i 

& ft ' ^ « * I # ffl # ( B ) * #- 4" to ip- ft it e * 

ft • * ^-S5 *f- $- % # to ftR2 ¥j to ^d5 - #, A ^S6 «■ ^ i£ 
toftR2#to#d6 ' S#b-fe*i#^J»(B)4Lft • #- # ^ to ft 
R2 iSj T « ft ^R3 • ffi &j .• * # E3 H »r *o ' hSe. ft W #j ^ 
m. ft t ' **^«'U*KA'h*M^^*^4t Itij #> 

* ' ^ #J #(S2, S3) ^(S5,S6) ^(S8,S9) *(S11,S12) * 
(SI 4, SI 5 ) ^(S17,S18)^^ • 0 jib # Jffc(B) # -&S3 - S6 > 

5 9 * S 1 2 > S 1 5 - S 1 8 it 3* m % I £ It # #- to ft #j t$ 

ft • it *b ' J&.^^^^Wt^ft-f^^toftHf ' «r *& * 

Bf^^i^#&a^:5c^#.to^.4L^^|^ft(^j^»R3^ft5. 

r 4 ) - ^ it ft tt -r ' it^^#^^^ r ^^'»r^^to#.»it 

6 5. ft ft * S. & to ft _L • # * ' ^Pt^^Hs(A) f i" A 

^ # ^ i|l to tfL 41 $L # ft m *t " H " *^#-#J£4fctfL4L9l!fc ft 

-f® 4§ ¥ ( # ?PE = F ) ^ 'If ^ T ' 3£ ^ *a ft #s ^ 6 ^ & ^ ^ 
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3L > ftWiHW (14) 
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it ft m. m & # ft • 

it *h - %■ W & ik t fa iH #<i|ffl^^t^7fef % & ' 
#1 *»CD-R0iH* tfUdrive) * CD-RW & > DVD-ROM *g ft * 
DVD + R m tik * DVD + RW J$ ft * #DVD-RAM ft * *fc > 
feyiiffl^t • 5. ft- J$ ( A ) * ( B ) # $& 
2r s£ ' it i& It - &£ft£-Lifcjfc«**fc#toft(0!l*» 
^*J«^)#^^*i|fi- ' & f # ^. # * * *T «L $ & 

« £ a ft fe #: 5T «fe in fa ft £ - ,fi^rt^)iii$^t^ & £ 
£fc fcj # # #r & 4^ ^ # 4$ ' toJfc&^^^^-^ttfrllffl 
^ t ° 

^ ji « m si - d?#=.ffl*r ' it n * & 4l #. 

4 * 4fc £ # * ' ^1M&^^££^3*'l&te»&&.£.*'#-- 
H(c)Btflf?F*.£ — ¥ & *fc * 4fc flL ' ft ft. # * it ^ ^ iSL 
it n & # .1 i it « * * - l& 51 m ' it $F ft * £ ^ <t * & 

£££4HSt^ii3i^mtt>£$&#.**f*£* • & * n # a ^ 
*» «* t * # *i & si m & « ti * ° 
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% - m ( b ) : * ft 3 - «*oiiffi^ifc^*|rt«P4L*t<fi:tIl 

% 4 31 $ <fc £ # 7F * B 

# - B ( c ) : *ft^-B(a)>SL^-B(b)4L^^^^^ 
#~B:&ft*##-4^4fc**£^*^*fcte*«fcfc|4L 

^- hi m b ° 
4r^^A»ifc4at5F*B ° 

£e9B:&ft#*#^B#^fi***-afcA7F*B ° 
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3 . *a t If * #'] IB H $ 1 3* ft i£ #- # ^ 4fc & 3" * > A t 

$n%-fa&&i&% — fa & H fa at, jjt ± — fa & 1* ; 
MUfa&*>$iM--%— fa ®f; ; a A 

W t* 3? - F£ t^^lftll^Hftf f . )Stti4 

« * — I* # 4" ^ -fit A - 

4. *» f If * *'J f& ffi $ 1 m ft ifc 41 ^ Ijt. 4£ tfl g # & . Jt t 
t£ -ft % 4 S 3r & it ffl ft- - jfe t $ *t t ° 

5 . f If # || S $ 4 ft i£ ^ #- 4 * « £ 2r & ' & * 

6 . * t tf * #>] & is ^ 4 m ft ii 4l # # ^ & iw & # * ' & t 

« * t * M.CD-ROM ^(drive) >CD-RW^^ - DVD-ROM 
A % DVD + R Mk ^DVD + RW^a » ^DVD-RAM *$ #k ° 

i. - it m ffl ^ * t & & t #j #. 4 ^ fa m & * ' * # # & 

*c #. ft ft ffl a M £ - #- 4 fa ft ' & t # $ * & ft 

ft #, « - # it #3 - II fcb If St it ft #. #f £ 4 ' tt # & 
# & ^ T # S$ •■ 

& fr $ - F& « a 4 ' & * : 

& ft t ' tf # ^ & £ iMi ft # - M A £ — #1 ^ #. 

ft ^@ *t ; 

tt|- #j ^*.^ft-iaitA*M*fl5 — #J 4l #. ft 
^ft^^^-^-pt-gt^^-^^tft ; sx a 
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* tt % - n m * * * ^ m ^ * * ft 

-5 -P UL U. # _ fl,J ^_ ^ ^ ^ ^ 

«B#»*ft«AttBtH * I fe ^ # - « jpc # B 

* * * » tt ft * *J ft***-,******^^ #J ^ 

* - « «* . * »J * ft ttH********.-****^ 

A * « - ^ * , « A **-***»ttJLtt*-»«* 

* # tt tt 4L 35 - tt & ; 

* tt * - tt^A^ttjp^^t^^ , * a tt 3 _ ^ 
♦ft******** . • 

**»-*» 'j»*«* i<tl »^ , * * „ % _ tt 

fit ° 

8. *• t tt # « « IS *7 « * it «. #. 4 ^ ft „ g * * , ^ t 

9. *> t * * 44 ft B *7 * * « * #. + * « * # * , * t 



tt Si tt ft Sfe # ^7 - «■ « -ft * ( RF Signal) - 

1 0 . -h t If *.J & s $ 7 Jl flf i£ 41 $• % * tt % ft ' & t 

m it ft & a 3- & #. it # ^ - ^ t & t ■ 

1 1 . -kp t it # *j $i m % 7 m m it 4l #. =t tt ^ ^ ^ * • * t 

tt £ — F§ #5: #- ^ tt tt -ft A it m tt- tt It € % *fc 4i - * 3L 
i£ -fit ft o 

1 2 . *o t f* * *'J & S * 7 a* m it 4i #- # J|!l ^ tft tt >T * • * t 
tt « ,% &CD-R0M ^ a (drive) ^ CD-RW ^ * DVD-ROM m 
m ^DVD + R^a ^DVD + RW^^ * ^DVD-RAM m ft ° 
13. -«J&ffi^fc«fc&ttt£4r^tt1B£&JL ' % 
^ t t IS ^ t li t ffl W t| f - |^ # ft » ^ t t I ^ t 

.ft tt # a - $l it ft| # - « tt ft$L&.ft&%Lfft}kdL ' tt «9 
«. £ & * • 
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M % z- m s$ . ^ #i 4& $j t* 9 it ft m % - ft 4k # 4r 

3M& ft ^ $ - to # - a A & M - n %l m. % i ft J. t£ J£ - pg> & 

# • ffc # Hi % - >fiL # * He # ^ ^ u m m % - P£ #fc #- ^ 

# to it !U lij t* @ # if* # I £ ft 4L # ifij it *T tW ft ' ffl a £ £ - 

% — PS 4k #- # * to ft - * « # - # >J> Ifc i£ % — fa & s$ > 
^ $ - to # * t £ ^ ~ to # a ^ it # - » & #- # ^ to ft 

^^Jtt^r-'fH^ULttft^^ri^itftlWft ' ffl fit a £ t £ — 
^ 4k % i£ to ft ; fit A 

- *fc *J «. 3t ' a tg # — Ft 4k #■ # # to ft £ & * ft - m 

14. l&ffl£l3*/tf3fc4L*iq£&* ' * t « m fcb 
ft * # & - It « -ft ffc(RF Signal) • 

15. ^t^f#^JI&®^14^^rit4Ll^ft^I. » £ & : 

- ^ tb it to # # n ' fna&wnzMMmit m » ji * ^ - 

# m. to n # ^ it m m & n st it n mcsampies) • -a 

# tt %l #. ft ; a a 

~ 4 $Mt Mf- & &L( Retiming System) € & • M fit *fit j*I 

it #. ft ^ ^ m ft ft - « «s tt^*ftft*.^^n>$^r« 

It ^ 01 tb Ifl^;^#<l4fln^^^. - 

16. :frttf*# l JH®$14:i3i/^i£4Lt8ft3tl. ' H & ^ : 

- ^ fa m. ^(Phase Locked Loop) % $%■ - ffl a M. !k i% 

^ *fe it n ' * t m ^ #. it *! # « it ^ » tb m t ^ f ^ n #. 

# # : fit & 
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- ffi tb it to # # ft - ffl a # ft # ^ & tb 1R ft • jl 
£iSafci&i&.«i&./tf|l4fc4L#SLfcit# . a # ft ^ ^ # $ 
A tb tfl ft ift ft Jfc. #. > it ffii 3£ # t£ #L .ft • 

17. fc**»4M!ll£ffl£13*#rj&4L«&|ti » & t i* ft ft 
4 38 # i§ # - & f; & #, t - 

18. *»*ffr**l|£ffl#13J*tfiit*.*!&*tjl . # t tt £ « 
&CD-ROM ft(drive) ^CD-RW3£ft * DVD-ROM^ ft » 

DVD + R ^ ft ^DVD + RW^ft > i&DVD-R AM ft • 
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